Patented June 17, 1947

2,422,578

UNITED STATES PATENT OFFICE

2,422,578

REACTION PRODUCT OF ALKYLENEIMINE
WITH AMMONIUM DITHIOCARBAMATE

Roger A. Mathes, Akron, Chio, assignor to The
B. F. Goodrich Company, New York, N. Y, a

corporation of New York

No Drawing. Application June 9, 1943,
Serial No. 490,219

(CL 260—=239)

5 Claims.

1

This invention relates to the reaction products
of alkyleneimines with ammonium dithiocarbam-
ate.

These products, the structure of which is not
definitely known, are useful as accelerators for
the vulcanization of rubber, and also as activa-
tors for other accelerators, such as the mereapto-
benzothiazoles or mercaptoalkylthiazoles. Only
small amounts of my new product are necessary
to achieve the desired results, either as activators
or as accelerators. In general, from 0.1 to 5.0%
or more, based on the rubber composition, may
be used.

It has been found that alkyleneimines react,
even at room temperature, with ammonium di-
thiocarbamate with the liberation of ammonia to
form products of varying molecular weight, de-
pending upon the amount of alkyleneimine em-
ployed. It appears that some sort of polymeri-
zation-type reaction occurs if more than one
molecular proportion of the alkyleneimine is used
for each molecular proportion of ammonium di-
thiocarbamate. It has been found that from one
to seven or more molecular proportions of the
alkyleneimine may be reacted with one molecu-
lar proportion of ammonium dithiocarbamate.
All of these products have closely related chemical
broperties, all are accelerators for the vulcaniza-
tion of rubber, and all-are activators for mercap-
tothiazoles.

The alkyleneimines which may be used to make
the products of my invention include not only
ethyleneimine, propyleneimine, etc., but also the
homologous hydrocarbon-substituted ethylene-
imines, propyleneimines, and the like.

As specific examples of my invention, the fol-
lowing descriptions will serve more fully to il-
lustrate my invention.

Example I

To a slurry of 22 g. of freshly prepared am-
monium dithiocarbamate in 150 cc. of ethyl ether

at room temperature was added slowly and with-

stirring 9.5 g. of ethyleneimine. The reaction
mixture became warm, and a considerable
amount of ammonia was liberated. The product,
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a light yellow viscous syrup, separated from the -

mixture. 'The ether layer was decanted, and the
product was heated at 80° to 100° C. for about
an hour fto remove any remaining ether, am-
monia, or unreacted ethyleneimine., About 26.2
g. of the product was obtained which gradually
solidified to a white mushy solid after standing
several hours at room temperature, the amount
of product obtained indicating that one mole of
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ammonia was eliminated during the reaction.
The product was water-soluble.

Example IT

To a solution of 11 g. of ammonium dithiocar-
bamate in 50 cc. of water was added slowly and
with stirring 4.8 g. of ethyleneimine. After the
evolution of ammonia had ceased, the mixture of
water and viscous oily product was heated at
100° to 110° C. to remove the water, ammonia,
and unreacted ethyleneimine. About 13.2 g. of
viscous syrup was obtained as the product,.

Example TIT

To a slurry of 22 g. of ammonium dithiocar-
bamate in 150 cc. of ethyl ether was added 19 g.
of ethyleneimine in the same manner as in Ex-
ample I. After evaporation of the ether, there
was obtained an almost colorless viscous syrup
weighing about 34.5 g. The weight of product
indicated that two moles of ethyleneimine had
reacted with one mole of ammonium dithiocar-
bamate with the liberation of one mole of am-
monia.

Example IV

To g slurry of 27.5 g. of ammonium dithiocar-
bamate in 100 cc. of ethyl alcohol at a tempera-
ture of 12° C. was added slowly and with stirring a
solution of 43.5 g. of ethyleneimine in 150 cc. of
ethyl alcohol. The temperature of the mixture
rose to about 35° C. during the addition and con-
siderable ammonia was evolved. After all of the
ethyleneimine solution had been added the mix-
ture was maintained at refiux temperature for
about an hour and then the alcohol was removed
by evaporation at room temperature. The prod-
uct, a white gummy solid, weighed about 54 g.,
indicating that three moles of ethyleneimine had
reacted with one of ammonium dithiocarbamate
with the liberation of one mole of ammonia.,

Example V

To a solution of 3.3 g. of ammonium dithiocar-
bamate in 25 cc. of water was added a solution of
10.32 g. of ethyleneimine in 25 cc. of water. 'The
mixture was cooled to maintain the temperature
at 25° to 35° C. during the addition. It was then
heated at 100° to 120° C. until the weight be-
came constant. About 9.0 g. of viscous liquid
product was obtained, indicating that 5 moles of
ethyleneimine had reacted with one mole of am-
monium dithiocarbamate, with the liberation of
one mole of ammonia,
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Example VI

To a solution of 3.3 g. of ammonium dithiocar-
bamate in 25 cc. of water was added a solution of
20.64 g. of ethyleneimine in 20 cc. of water, in the
same manner as in Example V. About 124 g. of
viscous ligquid product was obtained, indicating
that about 8 moles of ethyleneimine had reacted
with one mole of ammonium dithiocarbamate.

As an indication of the accelerating power of
these compounds I shall describe the effect pro-
duced in rubber by the products of Example I
and Example IV. The following rubber composi-
tions, in which the parts are by weight, were pre-
pared.

L
Sulfur...-..--- R, e e nm
Product of Example L. . ocomiimaaaoo I
Produet of Example IV oo

After vulcanization in a press at 287° F. the com-~
positions had the physical properties shown in
the following table, in which T is the ultimate
tensile strength in lb. per sd. in. and E is the ulti-
mate elongation in percent.

Time of vuleanization.in min.

2,960
3,420
3,300
3,280

i

Equally good results may be obtained using other
similar products.

These new products are quite stable and are
capable of being stored for long periods of time
at room temperature without deterioration.

Although I have described the preparation of
these products carried out at room temperature
and at atmospheric pressure, higher temperatures
and pressures may- also be employed if desired.
Since ammonium dithiocarbamate decomposes at
about 50° C. at atmospheric pressure, and since
the use of higher pressures offers no advantages
over the reaction carried out as described herein,
it will generally be found desirable to employ a
temperature of 50° C, or less for the reaction.

Although I have herein- described specific em~
bodiments of my invention, I do not inftend to
limit myself solely thereto, but only to the extent
indicated in the appended claims.

I claim:

1. The chemical products obtained by reacting
from 1 to 8 molecular proportions of an alkylene-
imine having the structure

\C—-——-.-C/’
VRN
N
k

with one: molecular proportion of ammonium di-
thiocarbamate af- a. temperature below gbout- 50°
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C. in the presence of a liquid diluent inert to the
reactants with the liberation of substantially one
molecular proportion of ammonia, the said pro-
ducts being stable at room temperature and at
temperatures as high as 80 to 120° C., and being
active ag accelerators for the vulcanization of
rubber.

2. The products of claim 1 wherein the alkyl-
eneimine is ethyleneimine.

3. The chemical product obtained by reacting
one molecular proportion of ethyleneimine with
one molecular proportion of ammonium dithio-
carbamate at a temperature below about 50° C.
in the presence of a liquid diluent inert to the
reactants with the liberation of substantially one
molecular proportion of ammonia, the said prod-
uct being insoluble in water, being stable at room
temperature and when heated at temperatures
as high as 80 to 110° C,, and being active as an
accelerator for the vulcanization of rubber.

4. The chemical products. obtained by reacting
from two. to eight molecular proportions. of ethyl-
eneimine with one molecular proportion of am-
monium dithiocarbamate at a temperature below
about. 50° C. in the presence of a liquid diluent
inert to the reactants with the liberation of sub-
stantially one molecular proportion of ammonia,
the said products being stable at room tempera-
ture and at temperatures as.high as 80. to 120° C.,
and being active as accelerators. for the vulcani-
zation of rubber.

5. The chemical product obtained by reacting
five molecular proportions of ethyleneimine with-
one molecular proportion of ammonium. dithio-
carbamate at a temperature below about 50° C.
in the presence of & liquid diluent inert to the
reactants with the liberation of substantially one
molecular proportion of ammonia, the said prod-
uct being a viscous liquid stable at room tem-
perature and when heated at temperatures as
high as 100 to 120° C., and being active as an
accelerator for the vulcanization of rubber.

ROGER A. MATHES.
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